In Wang et al., 2011 , we give an iterative reproducing kernel method IRKM . The main contribution of this paper is to use an IRKM Wang et al., 2011 , in singular perturbation problems with boundary layers. Two numerical examples are studied to demonstrate the accuracy of the present method. Results obtained by the method indicate that the method is simple and effective.
Introduction
Singularly perturbed problems SPPs arise frequently in applications including geophysical fluid dynamics, oceanic and atmospheric circulation, chemical reactions, and optimal control. In this paper, we consider the following singularly perturbed two-point boundary value problem:
εU xx x a x U x x b x U x F x, U x , x ∈ 0, 1 , U 0 α, U 1 β,
where ε is a positive small parameter, a x , b x , and F x, v are known functions, and U x is a unknown function to be determined. In this paper, we assume that 1.1 has a unique solution that belongs to W 
Iterative Reproducing Kernel Method (IRKM)
In order to solve 1.1 , we first give the analytical and approximate solutions of the following operator equation:
where 
is an analytical solution of 2.1 .
Proof. u x can be expanded to the Fourier series in terms of normal orthogonal basis
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(i) Linear Problem
Suppose 2.1 is a linear problem, that is, f x, u F x . We define an approximate solution u n x by
; then the sequence of real numbers ε n is monotonously decreasing and ε n → 0 and the sequence u n x is convergent uniformly to u x , k 0, 1, 2.
Proof. We have
and clearly ε n−1 ≥ ε n and consequently {ε n } is monotone decreasing in the sense of · . By Theorem 2.1, we know that
and by the expression of K x, t , there exists
(ii) Nonlinear Problem 
Theorem 2.4. Suppose that the nonlinear operator
A L −1 N : H 1 a, b → H a,
b satisfies the contractive mapping principle, that is,
2.8 then u n, * x is convergent.
Solution of Singularly Perturbed Problems
We notice that a small variation in the parameter ε produces a large variation in the solution.
In other words, we are treating an ill-posed problem. 
(i) Outer Region
We have
3.1
Letting
where
Using IRKM, we can get the solution of the outer region problem.
(ii) Left Layer
We have 
Using IRKM, we can get the solution of the inner region left layer near problem. 
(iii) Right Layer
3.5
Letting 
Using IRKM, we can get the solution of the inner region 6
Abstract and Applied Analysis right layer near problem. After solving the inner and outer region problems, we combine their solutions to obtain an approximate solution to the original problem 1.1 over the interval 0 ≤ x ≤ 1. Tables 1, 2 , and 3.
Numerical Examples

